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ALCLAD #+s-!Ml, ALOUD 24s-RT, ALCILADAHIM6 .

ANDALCLAD75HC-T

By R. L. Moore and H. B. Hill .

During the latter part of 1943,a comprehensive seriee of
tests was undertaksm by the Aluminum Research Laboratories to
determine the fatigue stre%th of v~”ious typs of riveted and
spot-welded Joints in the aluminum alloys of current Interest
in aircraft design. This progress report presents the results
obtained to date on the riveted Joints of this series.

kll of the sheet was nomineil.ly~.064inch thick with ~
percent elclad ccatiag on each side. The naturally and ar-
tificially aged 2$S samples were obtained from the came orlgi-
nel lots of material. !lkableI gives the tensile properties.
The values in all cases are within a few percent of those con-
sidered typical for these alloys in the form of sheet.

The rivets were all 3/16-inch diameter 24s-T, with bra-
zier manufactured heads and flat-driven heads, the flat-driven
heads having a diameter eqpal to about l+ times the shank dia-
meter. The rivets were heat-treated, quenched, refrigerated,
and driven immediately upon removal from the refrigerant. All
rivets were aged nt least 4days at room temperature before be-
ing tested. Hone of the rivets was artificially aged.

~igure 1 shows the panel form in which the fatigue speoi-
mens were fabricated. EaciIpanel provided 16 specimens of the.
type shown in figure 2, or enough for four fatigue tests. speci-
mens for three static tests were prepared in the form indicated
in figure 3.
——.----—------—-—--— —-—------- ---.--—---- --------

‘Commercial alclad 75S-9?sheet how hag a nomin&l coating
thichess of 4 percent.
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The tests were made in mach~nesof the rotatiqbeam type
an which specimens hre’subjected to complete reversal of load
tending to shear the rivets. These machines, shown infi~es
4 and 5, were designed and built at the Laboratories in 1942.
They operate at 1750 rpm.

Table II gives a S-ummeryof the average joint strengths
obtatned in both the static and fatigue tests. These average
strengths were based on static tensile teste mnde on three
specimens of each nuterial and on fet~gue tests made on four
specimens at each load end for each material.. Rivet failures
were obtained in all the static tests at sheer stresses ranging
from 43,40C pEl to 45,17)Cpsi. The latter values are 6 to 10
percent higher than the Ar

Y
-Navy ”allowableshear design stress

for 24S-T rivets (table 5-1 , AW-5, Amendment-1, 1(2-22-43).
Sheet failures were obt~tned in practically all the fatigue
tests, as e~ected from the proportions of specimen used.

Figures 6, 7, ark g show the S-N curves corresponding to
the fatigue data summarized in table II. Figure 9 shows the
curves for all alloys on one sheet to facilitate comparisons.
Although the curves for the different materiels are not paral-
lel and consequently do not maintain the same relative posi-
tion throughout the entire load range iw’eetigated, It is
quite evident that the naturally aged 24s-T and 24S-RT speci-
mens were suparior to the artificially aged 24S-TU and 24S-
Tg6 specimens from the standpoint of fatigue etrength. The
752-T specimens were for the most part intermediate between
theoe two groupe. The following table, based on the curves
in figure 9, shows the relative fatigue strengths for dif-
ferent numbers of CYCIPS in terms of the values for 24s-T
rated at lC(?:

~.—.

I Relative fatigue strengths
. 1 (percent)

I
Alloy ~ I@nber of cycles

.200,000! 1,000,000I1O,OOO,OOC
“~chd 24s-T 100 100 ! 100
&Ckd 24s-RT 10C)

I
107 I 93

&tchd 75S-T
‘~chd 24s-T81

96 92 74
92 g6

kcki 24s-T86 91 84 # ~ 2;
I

100,000.000
100
62
64

Aluminum Research Laboratories,
Aluminum Company of America,

New Kensington, Pa., March 2, 1945.
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TABIJlI

=113 PROPERTIES OF0e064-~CH ALOLADSHEET

3

Jo Oo NO- 12-76

Alloy

1-

Smple
number~

Alolad 246-T 67793-1-W
-x

Alolad 24S-T81 67793-2-W
-x

Alolad 24S-RT I 62968-1-W

I -x

Alisled 24S-T86 62988-2-W

I -x

Alclad 756-T 63317-V?

I -x

I

Yield strength
(0.2 pe~pn-r offset)

S1,700
44,400

62,500
60,200

60,900
54,100

69,600
68,200

71,200
66,800

Ultirmte

Str a

(P3

68,800
66,800

68,900
67,200

71,900
70*000

7S,600
72,600

80,400
78,800

Elongation
in 2 inohes
(percent)

20.3
19.0

6,5
6.3

15.5
14.0

6.5
6.s

14.0
14.0

3Speoimen marked Vi- with-grain.
Speoimen marked X - across-grain,

Standard tension test specimens for sheet metals used. See fig. 2
of Standard Methods of Tension Testing of Metallio Materials (E8-42)~
Book of A.S,TOMQ Stsndards, pt. I, 1942, p. 899.



4 TABLEII )?A&tES*. SFll

SUMUARYOr TEST R2SULT6YORRXVET~ JOINTS

S/16-in. Dimoter a4S-T Braaier Heti Rivets in l-in. Wide Lap Joints (See Footnotes)

J. O. NO, 12-76

Lode : Corresponding Stresses, p$~
Thickness, !

Sheet Alioy m. Specimen No. lb Tension 8hear Beering No. of Cycles mu:

ilelad 248-T 0.06S 67’?93-1-0 1:3 23900 44000 101000 Static Test
-9 10 500 19 ?00

Rivet

-11 525 18 ho $; %8
192200 Sheet

-4
10000
9 500 17 300 40300

231500 Sheaf

-12 M ; ::: 14 70C
152500 Sheet

33800
-2 400 14000

337900 Sheet

-lo
32 “200

;::: 12 200
288500 Sheet

-3 !?!%
28 200

1:~: 24200
924100 Sheet

1006 530 Sheet
-’i 240 4600
-1 200

19300
3800 7 000

3999900 Sheet
16 100

-8 pi 3 500 : $; 14900
11003300 Sheet

100 617 500 None
-6 3200
-5 EC

13 700
2600

100 526700 None
5200 12100 100W2 900 Ncme

iloiad 24S-T81 0.065 67793- 2-O 1250 .23800 43 700 101 000 Static Test
-12 559 10 ~l)o 19 200 44 300

Rivet

-11 520 9900 18 .200
135 530 Sheet

:~
41 900

9 530 17 500
2:; 40:

40 300
Sheet

?4 9 300
Rivet

8 600 H M-5 450
39 500 133000 Rivet

-3 400 7 600
35 300

14000
207 300 Sheet

32 200
-2 300 5 700

3WJ 200 Sheet
10 500

-1 200
24 200

3 eoo
875200 Sheet

7 000
-7 m

16100 2 459 100
2 800 5 200 12 100

Sheet

-8 120
3553600

2 !200
Sheet

4 200 9 700
-9 110 2100 3800

13890 700
e 900

Sheet

-lo 95 1800
9052 530 Sheet

3300 7 700 103154 700 None

Llolad 24S-RT 0.066 62968-1-O 1;$ 23 400 43 700 99 000 Static Test
-14 10 330 19 200

Rivet

-16 1: .X:
43600 e8 000 Rivet

:%
19 200 43 600

-13 17 400 39 500
y! jo: Sheet

-12 400 7 9)0 14 O@
Sheet

31 800
-5 350 6600 12 200 27800

522400 Sheet

300 5600 1(I ~Q()
920 700 Sheet

:; 4’700
23800

f ;::
1104000 Sheet

-15 pj
19800

4 200
5300900

17900
Sheet

-1 3700
17 91e 100

7 000 15900
Sheet

;[: 3300
8114 Soo Sheet

::
6 100 13900 28973900 Sheet

3000 5600 12 700 10 678 300
140 2 600 4 900 11 100

Sheet

:! 130
40 962 100

2400 4 .500 10 330
Sheet

-lo 120
# M

4 200
27 592100 Sheet

-U 110
9 Wo 69060 600 Sheet

3800 e 70C 109 8e3 400 Nom

lclad 24S-T86 0.066 62966-2-O 1250 23400 43 700 99 000 Static Test
-15 549

Rivet
1:$: 19 200 43 600 115600 Rivet

-14 17 Wo
8:

39 700 144400 Sheet-12 7 500
-8

14000 31 800
350 g m; 12 200

312600 Sheet

-1 300
27 eoo 593 300

10 520 23800
Sheet

-3 2YJ 4 700 ; :;; 19800
897100 Sheet

3 700
901 000 Sheet

:;
15900

% 3300
2188600

6100 13900
Sheet

175 3300 6100 13900
2365400 Sheet

150 2800 5200 ;; ;:;
2 eo4 700 Sheet

:: 135 2 500 4 700
3 e15 600 Sheet
5 561 800

-6 125 2300 4 400 9900
Sheet

-lo la 2 200”
86866600

4 200 9 530
p::

-12 115 2 100 4000
49852 200

9 100 2s 770 100 Sheet

lclad 75S-T 0.066 63317-0 lgg
-lo

23800 44 400 101000 Static Test
10 300 19 200 4300

Rive:

500 9 400 17 530 39 700
.144900

:? 7 500
1’KI 800 Sheet

$&I
14000

5 600
31 700 318 500 Sheet

:! 200
1! ~: 23800

3 700 15900
Sheet

150 2800 5200 11900
4 M % Sheet

-6 135 2 500 4 ‘mO 10 700
14267400 Sheet

-3 125 2 300
103 9e7 300

4400 9 900
None

-5 120 2 200 4 2Q0
16666000

9 500
Sheet

101 203900
-4 110 2 100 3800 8 700

Sheet
103745600 None

.L L___ /,1 .,. ---------- ,-- >-,
iw~ea: L

H
ALL spuc+uns Luaueu across- rain.

2 Four. speounene loaded in enc ~ fatigue test; loads per rivet are e.wmge.
3 S$atzc shear strengths are average of three tests.
4 Rivet ahear streae based on hole erea (aismeter - 0.191 in.).
5 Sheet stress based on net eeation through hole.
6 Bearing stress based on hole diameter.
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~igure l.- Panel for fatigue teats
of riveted jointa.

Figure a.- Rotating beam fatigue!
machine apeoimen detail.

Riveted ●peoimen of 14 gage (.064s)
sheet.

Panel for etatic
ceata of riveted

joinss.
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rim. 4.. ratiguo?emting maohinea of rotating beam typo deeigned ~ built ●t
Aluminum RemearohLaboratories in 194a.

Tigure 5.- Fixtures for lotiing riveted jointe in fatigue testing nohina.
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